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ABSTRACT 

PROBLEM TO BE SOLVED: To simplify a recording head suited to high-density 
printing by using a silicon single crystal substrate as a spacer component 
member . 



SOLUTION: A pressure generating chamber 1 is formed as a depression by 
half -etching a silicon single crystal substrate 2, and a nozzle 
communicating hole 6 which connects the pressure producing chamber 1 and a 
nozzle opening 5 is formed as a through hole narrower than the pressure 
producing chamber 1, and the capacity of the pressure generating chamber 1 
is made as small as possible, and connected to the nozzle opening 5 by the 
nozzle communicating hole 6 on the other side. 
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[0 03 4] -oo-c-BMfcgfRBI (sio 2 ) **<Dmz> 

$1^2 6, 2 7^SUi3^t (H4 (III) ) , ±mt 

mm<DM{t is =» > x * * > y^tc <t o s^tt* ? * > 

[0035 ] S#ttx *;> ^> ^BfjESES Dl. D 2 40 

aP2 8*s, *fcffiffiCC>/X^BBP5tjliirsaiifflO 
QflgB8<tfr£Dag|$2 QaWKfiSSti* (04 <iv) ) . 
[0036] CttfCfcO. EE**£S1. ^>^«*&P 

;HBn<ta>aMffl©ia»2 9*raiau ^ojE*«* 

SI CD$IW2tCl:b®bri!iaW3<D!ft^S3ia6^^$ 50 
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tiz>. *Lx*mt?:~m{timm <sio l ) 30.31 

— #<DffitC JgfibSl 0*. 4fcffi^r(DB{C^ 
X;u?*u- h 7 t««»jrH3Ersc 4*c <fc Oift&S^- 

[0037] c<c**«ec*i»r tt. :3MU£SRB < s 

iO,) *2aB©«#«CJ&aOTt»*fc«>> vx^Ofi 
1 gr$r#. DagB2 8 , 2 9 &R»?L2 

[0038] colSSSWccteo^rtt^X^UBHPS 

[0039] *fcJ:ao^*S«K:*$C^r«y X;Ujgfl|fL 
05 COS l/fc J: 5 tC5t^6 a tEAftSS 1 <D$B^K 

[0 04 0] £*>ic, ±a®H*6W<0*5C»rtt, -/XjI/ 

mn 5 i cDaii«oiagp8 * y xa>hp 5 (Da§ic 

^1 ^^>t>«J&P3 if5j«CC-ffi3 5a*sjao^> 
*S4*c»aiU $/cM3 5 b#^X^HJP5fC*fft 

■ra««*rsafs. Kta^«^i<DifiW2, tttc 
wpflSB8C[>iBW4 tmmm<Dw&3 5 ii-cMnc 

£0t<J:9, -/ XJbBBP 5 A ©«tt© a SKSWtooo, 
C(DIH]gii3 5^2(DY>^MPtLt^Ur>f> 
*attU»ftCC:tot*£IE&*£S 1 ^©-f>^«*fflSV 

[0 0 4 1 ] mi . 18tt t»eao>f>^y* y 

H*«W4 0«. SI©S B 0 9 M (110) 

ffi(C«iaaB<!:LT}BJSS3*ifcflE*«*S4 K -<>^« 

*&p 4 2 # i mmoimjm x^^^^ccjiojbjsss 

[0042] ^/clE^^^4 1 <D— >70)PiMtC?Sor 

saff*ittS4 i©«©*»gs©tit, 

4 10-/XJUBBPWJO— ^^^XjUBPS^ffiB-r* 
«WecffiCX*»»4 3a4. ^X;UiaP5 CC*t^*r^M 
«-CBE2>«£S4 1 (Di>S«:-^-r^gi5^4 3bi*>6G 
TLJ ?«©Sffl?L^5a4^X^affl?L4 3^0 

[0 04 3] COJ: i 5<C>'Xjuaa?L4 3*ffi*«SfeS 
4 l(Z>-^CDPg^CC-g(3#, 3&»oEE*j8*S4 1©-/ 
X;UgaPffiiJ(D56ffirffi0i3-lf^C<htCi^, BE^^i^ 

4 i ^i^r ojrwcc/jns < . nmn<D3L$ matr 

[0 04 4] CCDHJSWCC^l^r^HU^U/c^tDcbra® 
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«c ✓ XjI/ jg»?L 4 3 £ Pgr £g(D/P^ W 5 # -/ X;Uj8ii 

?L4 3 ©«aw 3 *o^:*<jBfltS nror. *?gb<tt 

yXJUSiI?L4 3*««LTl>&»«tt©ilBW3 £7 0 
umfiiTCC. SfcyXJWiffl?L4 3£|gT£gQJl^W 
5£7 0 Mm«±<D46B^iiiRU ^-7i-;f>yt 
JB«Sh*BE*«ta l©S^60y mJMTfcjltR-r 
&<t, E*«*S4 l©n>^-rT>^*nI&W«C/jN 
3<T'#T. tE^2 5 amOyX;H8P^6 1 0^>/^ 
( 1 0(7>V>f ^X6«:S£&imi) gK©-f>^a*» 

[0045] 09. iiott ^n^ni2o/x;n 
*S-?rstt>©r»ot, H*>^^>^fc<fc«j7jvr 
[0046] C©i^ ^>yfi«Bi, ffi#«£3© 

«x^>^ii5o^ sfcjrafLiUTjBjstr^ 

#>'X;l/ilffl?L4 3<DSac|3Jfecct*3Wfi<Sa f . 5fc*ft5 

1 a3W*4de>«cJgjSSti/c(S8BBl5 1#, «*&Cctt-/XU> 20 

So 

[0047 ] C <DJ: 5 iCflS^n/c> U >ijMSH,2& 
£H:£ttx v * > y«tc«» L TPiH*>&»*ttx y * 

1 a j>i^>«aW (H9 (II) ) o 
[0 04 8 ] C ©J: 5 JC ltil*»6©x v f > 30 
a-TSt. «®H5 l«:j:»)ffHStirir»fc«««>l5l«f 

BOCSBt-ra (H9 (III) ) . 

[0 04 9] S6CCX^^>^*ff^rfiBI«5 1©« 

■rr (h (iv) ) . 

[0 050] JE#*£S4ft4ffi<©85oT:L>4x?*> 
y«SM5 0, 5 2. 5 1 b*»SL/r^6 (H10 
(I) ) . C©ffi*6WC«*ex**>y*ttt,T. 

EA^ssturMaaRSjE-rxy^^^a^a 40 

m^m^x^tc^mB 1,62 ^^*?n-cmii?L^ 
fi£-rs (hi 0 (11) ) . 

[0051] ±a©iBK«cc>*jc»r*E*«^a 

4*t[fiJT ^aBCCitjl© -Y>^M4^6^ X JUgfJP 5 CC 

M^cnas (H6«c*jw*w#3 5r5%ria») ^jf^-r 
[0052] ic%r±»<oiiJ6«K:*5(r»rtt, ftffi© so 
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•Btt6i/«e>*ecwBE*i6^a*tta?Lrtttt < , x^- 

[0053] -T&tofe, II 1 (>f) » <P> tC^L/t 
<£ 5 tcfi«pE{c«iSi"r Sffi«ctt*EE*«4S 1 . 4 1 tc 
ffl»f**TO-f>^fltteP3, 4 2 4a«TSElSa» 
6ft6m<OftiiC7M>^7 1 , 8 1*. J/t/X;l/ 

— h 7 4*t^-r zmtctemizm 1 ©«i©^>^i 

7 1, 8 1 i*C»*orEnJWKie*ft^>^*BB5SSI 
7 2, 8 2*J&5W&. 

[0 0 54] Ctl^h 02<D*ai<7M>^7 1 4 

3. 8 3*8tfrSL a20ftIO-f>^S7 K 7 
2. M8 1 , 8 2<D4ls2<Dtf&$m<Dm±$:m&£'? 

[0055] ft*5, H*W#3 5 , 84{i, 
XJbHP 5 4 y X;U«iI?L 6,434 & MSP* 

*2©«il©-f >*S7 2. 8 2tC*refiLfcB3SS«: 

[005 6] C©flSSWc:«fcft«, HJft^ 1 0 

/cte^2CD^iI<D*<(>^7 2, 8 2K:-f>**>£j&> 
6^>2*«I&TS4. «*?L7 3. 83*/rLrffe^ 
<D?*jI4M>?^7 2, 8 2*/c»7 1 t 8 1CCY>^ 
3^8fetlii*. cn6 2o0Si<O>f>^i7 1, 72, 
Rtf 8 1 , 8 2 <D^ft<DggCt J: 0 EDSJCC^fg/j: > * 
>^&J&P3, 4 2 3&»6fc'tl *fe«3 5, 8 
4 4^X^3iI?L6, 4 3tfc«!ffl0rE»«£S L 
4 l tc«j&-rsc4rt*r**. 

[005 7] ^/c, X-^-if2, 4 0CCdfe«>-S»ffl?LO 
AWffiBttfSESi. X-^-U-2, 4 0©(Htt3S*J«<ftS 
fctf), fflSEfE*3&SSSCCtt4«^OTa<. B1^JB$<DE 

[0 05 8] 8&0^-t2, 4 0CDH(tt3ftS^:*<a 
^XJU^U- H7CCSoTl^c^CZ)0!ltt*M6 

X;H3P 5 omS^^KOtSSKffiA^ < «c •) , 0/c*« r> 

r-ecDPS^2 5 Mmio e>cc/h^< -c*ra/M 

Sift*. 

[0 05 9] ft*s. ±5E(DHSSe?IIr«yX;UBaP5 4iS 
a-r&ia»3 5, 84^2©EM4f7 2, 8 2CC 
*-CSfiL"Ct»S3W, HI 2 (W) . (P) tc^L/ccfc 
^K^XJl/BaP5 4^X^affl?L6. 4 3 
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ec+#&t^X<DKl»7 5. 8 5<hirMirti: 

l>o 

[0 06 0] cn^ai 1, HI 2(C^L/c^^-1f 

2. 4 0«, 3fc"3VX;Wia?L6* 4 3<fcttSRa?L 
R^l<D*fi<7M >^7 1 , 8 1 &»2<Z>*a<D-f 
>^M7 2, 8 2<b^S^-r^S^?L7 3, 8 3<tftS 

[006 1] ^l>TBE»«aa 1,41. >?«*sp 

3, 4 2, M»l ^ilcD-/ >^^7 1 , 8 1 iftS 10 

CO 06 2 ] 36CC»2©*a©-f>^S7 2. 8 2. 

=lK^S/t&cr>[HlgB7 5, 85iifi^-7i^>y 

[0 06 3] ±m<omMW( f cic;i,±x:$Z; X)l>7\s- b 7 
©WJCC»2<0*a©-f >£^7 2, 8 2*iJWri>& 

«t^^ic«il 3 ( Y ) v (a) CC^U/Ccfc 20 

(D>f>^S7 1, 8 1 SSWtfeJ:li. 
[0 064] C<D*teWOCJ:*itf, WftWCCffar*^ 

X;UjSjl?L6, 4 3/ct:WSS?L£ftS/c<&, x-^— y- 

s„ 

[0 0 6 5 ] _hj£CD01 3CC^L//cX^-1f 2 V 4 0 
fcfc. 5friVX^aa?L6, 4 3 i«c4ffa?L*^i;=i> 30 

rE*»ftil, 4 1, ^>^«*&P3, 4 2. M« 

i<dy>^S7l 8 i itt4paau*^y =»>#«ss 

«©— *©ffl*» 7 x „ * > Vic J: 0 ffM 

U $6tC^X;Uiiil?L6, 4 3 i^XiUglPB i(Dl 
jI£0S[HIgP7 5. 8 5*±SB^-7X.>^>y<tEI 

[0 06 6 ] C<D<fc5&cPfl»iUt:«J5S3tir(r^®l 
<D*iI<D^>£^7 1 . 81, 3. 42, 40 

WOM^tl^ Sll©fta<D-f>*S7 1. 8 
D4tE*«4$K 4KD&3D5, 

D6£fcfc0— 

[0067] SEfcHC<IHWtOr»ja33hTl**W2 
©ftjI<D^>£§7 2, 8 2, ROVX«n5iOg 
««:8»K:r4IHIff7 5. 8 5 2>4USaS£C> 

©*i©-/>^S7 2, 82<Z>Sii*D7, D8<fcB£ia57 

5. 8 5CD&3D9. D 1 OittH—CDgE SittS. 50 
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[0 06 8] 

[*WW>«I*] Ift^L/tJ^K^BJKfcur 
7x^^>yccJ:0. Stfdl^lS^i^XjUBHPiS: 

ODfa±£:0 S £ <L jC^T' ^ S „ 
[affic??®#ftift^] 

[si] hisgsfc^? f<d— n* 

So 

[02] H±-f >*i>** hjSEtt^* F©fE^£^ 
[03] H±-/>^^* * hSSB»^* F<D**<— fr© 

— WW**** ±bbbtt* So 
[04] 0 (i) TbM (iv) at. **i*wa±se»^9 

[05] 0 <-o , <p) a-th^u ^m<om<om 

[06] *«?8©fl6<03WW*x^-if©Kffi«art> 

->-c^f 0-C^So 

[07] 0 c^> . (a> ^ti^^mMomom 

So 

[08] l^±^^-1f(OE^^CDSe^J^CC4o^S 

Kffi^ig^^rs-c^So 

[09] 0 (I) 7bm (iv) fcfc. **i**i«*ttx ^ * 

> 9VL J: 5) *ffi(D Y > ^M^> -/ X;uaa?L <h ft S Sffif L 

[01 o] 0 (i) . (id **i-ens*i4x^^ 

> y CC J: fi? jE^f££^-S> > * ftteP * ft S pa# 

*rsxs^-T0r*^>So 

[01 l ] m (-T) , (a) B*n?hfti©-f>i'S 
S 8 

[0i 2] m <-n . (a) tt*n**i*a©-f>*s 
oflE****ofi*35ift<z)»fB«Jtr t> -o ttjtt 0r $> 

S 0 

[01 3 ] 0 <-n % (a) «^n^n#tffi<D-Y>^M 
(DE^^gtmos^^fSjcDK® «5itr «> -o ttkT0*c^ 

So 

[014] 3 >¥*S^««©^14x y ^> ^cc<fc 
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